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= (54) Title: PROCESS FOR PRODUCING FLUOROPOLYMER 
g (54)%^0)*»: *^^*7KUV-(DSJS^a 

= (57) Abstract: A process for producing a fluoro polymer reduced in the content of branches and in weight change at high temper- 
= atures. It is a novel process substantially free from compositional distribution. It is a batch copolymer! zation process conducted 
S under such conditions that the reduced temperature and reduced pressure obtained from the critical constants calculated with the 
— Peng-Robinson equation from the critical temperature, critical pressure, and proportion of each monomer present in the vapor phase 
=5 inside the reaction vessel are 0.95 or higher and 0.80 or higher, respectively. In the process, the proportions by weight of the addi- 
= tional monomers, i.e., ingredients A l4 A 2 , ... A,,, are calculated using the equation (ai - a'| x B):(a 2 - a' 2 x B) ••• (a,, - a' n x B) [wherein n 
^-H * s lne number of kinds of monomer units in the target polymer, a lt ... a,, (%) are the percentages by weight of the respective kinds 
of monomer units in the target polymer composition; a*!, a' 2 , ... a' n (%) arc the percentages by weight of the respective monomer 
ingredients in the initial monomer composition; and B is the ratio of the specific gravity of vapor-phase monomers during polymer- 
ization to that of the target polymer]. Additional monomers comprising the additional monomers in those proportions by weight are 
added to produce a fluoropolymer. 

(57) g&: #te«SA<'>fc <^oBaTcoa*^b0**L^^^^7K'j7-a)ajt^-efcoT. mnmz&dt# 

(OffljfcltJO^P o n g-Ro b i n s o n^^ffllxrgaLtcBg^aOftftSS^O. 9 5 &»E*jfr<0. 

A 2% -A n , BtttfUT-IMfcCDfrE/ T-i^liHWSa,, a 2v -a n (%) % t?j»i*y -7-8 
Bi: Lfct^lC, fiE^A^ A 2 , •••A n CDIllC^ : (a r a',xB) : (a 2 -a' 2 xB) - {a r a' n xB) CJ:ot# 
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.©^Slc.koTSjgLfcl'JT-T'a&oT. ^Wt'JnfiST^. JESS* 

t-ijT>7M7-f K (VdF) ^l7XhY-iLTll ^ntl? 

TfcL VdF<f\+1t7;^oyatflx> (HFP) (VdF/HFP = 
60-15/4 0-85 ) t<D27t#m&& (tztZ.tf, 

B33 3-7 3 9 4*t&|g#lD ;rh77Mnifl/> (TFE) «hV 
dFtHFP^^^cO, TFE#3~3 5li%T'*oTVdF/HF 
P©«»lt#2.. 3 3/1-0. 6 6 7/lT&537Cftfi£# 
If, &&BH3 6-3 4 9 5#&8#RB) ;rh77Mnifl/> (TF 
E) tVd F<hHFP<h*>e>&9, TFE*U 0-3 0il%T'i&oTV 
d F/HFP©ttftJtan. 6/1. 0-4. 0/1. 0T&337C#fi 
$#^4 8- 1 8 9 5 7*f&$g) ; VdF 5 7-6 IS 
g%£HFP 2 7-3 lli%tTFEl 0- 1 4SftK#>&&& 3tg# 
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(tztPLi^ ®fflm5 3 - 1 4 9 2 9 1^&*8) tz£tf%i*>tlT\,> 
S. 3&KVdF*©#fi£#©«8s£l/Ttt, S«£»»l©#ifiETT?V 

dFt, isaurf £4>fc< <ht)iwi^©7^^T^w-r§^< 1 

t^5^7-;IX7X hT-©«*DXtt, HR«fc=fA©JWlSB 

££jWt£Snfc (fct^Ltf, «rWW5 2-6 2 3 9 #W¥4 
- 2 0 9 6 4 3 . 
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(tztxif* m&temmo 1/3 4 6 6 §m\y-jvv vmm „ z<dx 

ttfiitli fi^OJifTCt'b&oTJl?UT-+©HFPJMIA«iiil 



WO 2004/009647 



PCT/JP2003/009315 



5 

mft&J]. ^3ct^n j e : nomR)tJt^e.Pe ng-Rob insonSJ 

p R ) &o. 8 o^±<D^Txrft>n^^y^^m^mr$>ox, 

fifc#££A,, A,, -A n > iW^'JT-HfU^OM/T-^A,, A,, 
-A, ©a*S««*n-£tta,. a 2 , -a B (%) (fcfc*U attS 
a n =10 0Wct) , liDit ; T-MOSt y 
$^nftla' , v a* -a* „ (%) <fc£U a' IJ2a„' = 

n 

lOOWcU a* a* -a* . te^Lfcfi^&fHCfc-DT- 

Bi:Lfc<i:^f^ fi£#A, . A,, -A„ ©flSKiS : 

(a,-a' ,XB) : (a, -a' ,xB) - (a n -a' „XB) 
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4MP a^ittSilt^TtS. HfrBBJBETjte, tc£?L\Zn& o £TZ>^ 
□ 7PkfU>rt^E;Ht7J9 : 1~5 : 5 T&5^§£tdf?j§lCffl^5 5. £ 

T?9 : 1~5 : 5T?ife0, *.of b77^tDIf l/>*»4 OtMKT 

^TJBoT. H-'Jx>7M7-f h* : A*t7Ma7'D fcTl/>*fcE 
JHt"C9 : 1~5 : 5T*&9, A>9fh77Moifl/>*0^4 0t 



WO 2004/009647 



PCT/JP2003/009315 



7 



WO 2004/009647 



PCT/JP2003/009315 



8 

15 

(1) l^'JT-^/Y-M^ntn (n«2^±<Dg^) 

(2) §l/7-©jj5»«*A„ A,, "• A B £TZ (##teTIE&f£# 

(3) @ W# U ^-MOS^ / a , , a,, -a 
q (%) £T3 (fcfc*U att£a„=l 0 O&frtzT) 

(4) ^!088 ; eyT-m^O^yT-^coM*^^a , a' I% 
-a' B (%) (fcfc'U a* ttSa„' =10 0WcU a' 

a' t , -a' . imfevtcm&tkmz^T-mmzfetbznz) 
(6) iiK/ ^-ifififcfiMitttj&frfcA, , -a,. -a„ ©jsK-en-en 

(a,-a',XB) : (a,-a',XB) - (a, - a * „ x B) 
fTZ> a 

zzx\ ^;^-jm&.tf2-D<D%j%*m\z$>\iz>. 

(1) : t;T-Mn = 2Ti&5 

(2) ; EyT-©/&ft££A I , A, £-t£ 

o) m# t )-?-m&.<D& : e;-?~-f$.ft<Dmm&ttm&a f . a, (%) 

(4) jsomty ; 7-^0iti^$s a * a' , ( 
%) t-rs 

(5) fi^^ffi^/T-wita/sw^u^-wita^Bt-r^ 

(6) iijp^/T-A, : a, vmf&m&Mt 

A, : A,= (a, - a' , XB) : (a,-a',xB) 
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H##J&0iJ 1 <h LT, u 
VdF:HFP = 60:40 (MitH#30 
= 7 8:2 2 (^Ug^) 

(1) t;T-Mn = 2 

(2) ^yr-COfiJc^A, = VdF, A,= HFP 

(3) S^UT-WO^/T-fiKMiMe 0, 4 0 (%) 

(4) wmty-v-i&i&o&^yv-fcttfDmm&ftmi 9, si (%) 

(5) B^/T-tfcfiO. 7 6/^'JT-Jtfil. 8 0 = 0. 42 

(6) iiJD^/V-VdF : HFP<Dm^MSit« 
VdF:HFP= (6 0-1 9X0. 42) : 

(40-8 1 X0. 42) 

= 52:6 

=90:10 mmEttmmm 

= 95:5 (tfr&ftm) 
n®2tl%ffiW VdF90~100 *:)V%. H F P 0 ~ 1 0 ^)V% 

mitmtzw 2 1 it, a w# u v-ia^t, 

VdF :TFE :HFP=50 : 20 : 30 (MJtS#30 

= 3 3:2 1:4 6 (WSttm 

(1) */-?-/£#&n = 3 

(2) */T-©j&#£A, = VdF, A,= TFE, A 3 = HFP 

(3) l^'jT-ifiE©^;7-^©iiI^ 
3 3. 2 1, 4 6 (%) 
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( 4 ) wm^ j j -T-tfLftwmmEft® 

6. 5, 9 0 (%) 

(5) B=^/T-ltaO. 6 9/#'J-7-Jtmi. 8 0 = 0. 3 8 

(6) iiJP^r /7 — V d F : TFE : HFP<Z>MfiftJt« 
VdF : TFE : HFP= (33 — 6X0. 3 8) : 

(2 1 -5X0. 3 8) : (4 6-9 0X0. 3 8) 
= 50:31:19 (MffiWW&IP 
= 6 5:2 5: 1 0 &)lSttm 

nmznzfam vd f 60-70^%, tfe 2 o~3 0^%, 

HFP 5~1 5^;U% 
7 T-(Dm^it43«t^figMS^ fig^E*^ bPeng-Robinso 

n^ffl^T^mLfcK^toe»**fc, (t r ) wo. 95 

#i;L<te» 0. 9 7^±. &#EE# (P R ) #0. 8 0&±, 

*b<tt, 0. 8 5^±©^frTTfr^t>ns. mffiBBojg&tyv-a* 

»*EEa£>bK:±lel*C£K:cfc0* -?-m&<Dh£V 
<DmGtf*iM\ztzr) , Kin*.. ±fg(Z>#i!£-W * 

m&um t r =t/t c 

(i£+. Tttfi^©^[^<7)Sg-e^0> T c ttPeng-Rob i ns 



WO 2004/009647 



PCT/JP2003/009315 



11 

p r =p/p c 

(5£fK Pitm^m<om^O)EE1]l:$>K). P c IJPeng-Robins 
£ IT, KI#fig*5ck^BI^JE^^^-r^ Peng-Robinso 

-#Bg#.&ttifi^ 6 ^ / -7-^^jg(tc±#-r s z. t win 6 nx ir> s . 
<t c: 5 a* 2 ^^±© * y ^fi^-r 5*§£> mffi^E j -7-m^(D 

#j&£«tg-f3#i£<hUT. Peng-Rob i n s o nttmm Lfc. 

^OlIgteD. Y. Peng and D. B. Robinson, " 

A New Two-Constant Equation of st 

ate, " Ind. Eng. Chem. Fundam. , Vol. 15, 

(19 7 6), pp. 59. 64. TSi^bnW*. tRgtLTttTIB 

<DttmWtlsT&K). n&<Dftmz\tAs p e n Plus (A s p e 

n Tech&SS) ^tWotXya$l/-^-fflTf 5. 

Peng-Robinso n^<D|P§«Ti2£>jlDT&5. 

P = RT/ (V m -b) -a/[V m (V m +b) + b (V m -b) ] 

a = I£x,x, (a , a ,) 05 
i j 

b = S x b , 
i 

Z.Z.X\ ±$tt*(D a,, a, (T) , ra |( b.tt. -^n^nRTWcfc 
0\Zfem?Z>o 
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a, = o,0. 4 5 7 24R 2 T C VP C 

a, (T) = Cl+m, (1-T C °- 5 ) ] 2 

m, = 0. 37464+1. 54226w,-0. 26992a), 2 

b , = 0. 0 7 7 8RT C /P C 

P : m# 

T : 

V m : tttt 
R 

t c : t/?-^ i (omftmst 

P c : ^E/T-fifcft i <D&R&J] 
a) , : t/T-fiJcfl- i OfifrB^ 

ftftWfttJWJtLT, M£«rtiKa*VdF/HFP = 3 6/6 4 ( 
=£)V%) ~C$>%>£Z(DP e n g-Ro b i n s o n^tCJ;^^^. BS 
M^^Aspen Plus Ver. 11. 1 *fflVvrff&ofc££ 
5> Tc = 87. 7*0. Pc = 3. 0 5MPaT*ofc. B&f5&^i&JgT 
R =0. 9 5, *HtJE*P B =0. 8 0t«k5&&£fTfc5£, Z<D®& 
T=6 9. 7"CJ^±, P=2. 4 4MPa£U:T?fc*. 

tft^JE* (P R ) *«. 0. 8 0*iSfc«if iSf (T R ) 0. 9 

»*Lv>a^tawa» 1 o~i 2 ot;t&d. ii:ffti<ii3o-io 

orT^O, $ \ztif£. l> \t*M&f£J3 it. 3MPaW±t*0. J;9$F3: 
L<tt3. 5MPaR±T*0, S6i:fftL< «4MP akUTfcS. 



WO 2004/009647 



PCT/JP2003/009315 



13 

f£ij<D±mmt. mzm&m\,^ ri&b. 

iDXh^i'StSTSi 1 5MPaTO«SK. 1 2MP aOT^ 

7MDtk7^>t>'-7-«!:LTH fh77MDIfl/> (TF 

E) , /7DDhU7MOIfl/> (CTFE) , 7Md7o t? 
k> (HFP) , /1-7;U*P (TJM^Hf-JUX-xJU) (PAVE) . 

CF = CF 
/ \ 
0 O 
\ / 

c 

FgC CF 3 „ CF 2 = CFOCF 2 CF = CF 2 

^£o/i-7;u^p^U7^> ; Eyv- ; tf-'Jx>7;M-5-r H (vd 

F) , h'j7MDXfi/>, 7 9ftK^. YW)\s*u-Ju\LV>* 
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VE<hUTtt/t-:7JM*P (*3-)Wzl)\,3-- ; j l )V) (PMVE) , /t- 

7;ktn (x^;ut*n;ux-x;u) (peve) , rt-?)V*n tfuM 
;nf-;i/x-x;u) (ppve) &£#&tf£tt&. 

I 

CX 2 = C -R f - Y 

(5$*, Ytt-CH, OH, -COOH, -SO,F, -SO.M (M«tK 
m> NH 4 gSfcteTJl^U&Jil) , ^l^&ffi, #;M^>XX5^ 

?nb*m®?i£rcityymmT> r, tt^&o~4oa>2ti5©#-7>y 
7 y m t)v* v >m*i&t>-r) 
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CF 2 =CFOCF 2 CF 2 CH 2 OH % CF 2 =CFO (CF 2 > 3 COOH . 
CF 2 =CFOCF 2 CF 2 COOCH 3 . 

CF 2 =CFOCF 2 CFOCF 2 CF 2 CH 2 OH . CF 2 = CFCFgCOOH % 
CF 3 

CF 2 =CFCF 2 CH 2 OH „ CF 2 = CFCF 2 CF 2 CH 2 CHCH 2 . 

O 

CF 2 =CFCF 2 OCF 2 CF 2 CF 2 COOH . 

CF 2 =CFCF 2 OCFCFCOOCH 3 , CF 2 = CFOCF 2 CFOCF 2 CF 2 SOgF 

CF 3 CF 3 
CF 2 =CFOCF 2 CFOCF 2 CF 2 COOH , CF 2 = CFOCFg CF«,S0 2 F % 

CF 3 

CF 2 =CFCF 2 CF 2 COOH . CF 2 = CFCFgCOOH „ 

CH 2 =CFCF 2 CF 2 CH 2 CH 2 OH „ CH 2 = CFCFgCFgCOOH x 

CH 2 =CFCF 2 CF 2 CH2CHCH 2 , CH 2 = CF-fCFgCF^ COOH , 

O 

CH 2 =CFCF 2 OCFCH 2 OH „ CH 2 = CFCF 2 OCFCOOH „ 

CF 3 CF 3 
CH 2 = CFCF 2 OCFCH 2 OCH 2 CHCH 2 . 

CF O 
3 

CH 2 =CFCF 2 OCFCF 2 OCFCH 2 OH . 

CF 3 CF 3 
CH 2 =CFCF 2 OCFCF 2 OCFCOOH „ 

CF 3 CF 3 
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CH 2 =CHCF 2 CF 2 CH 2 CH 2 COOH . 
CH 2 =CH-f CF^ CH 2 CH 2 CH 2 OH . 

CH 2 = CH-6 CF 2 -»g CH 2 CH 2 COOCH 3 , 

CF, 
I 3 

CH 2 =CFCOOH . CH 2 = CHCH 2 C -OH 

CF 3 

348 2^«^«pBBIB6 2- 1 2 7 3 4^ 
$B£iem£nW3/1-7;M-D (6, 6 - v t K □ - 6 - 3- F - 3 - 

; rt-y)V*u (5-3- H- 3 1 - 

^>x» &£©/t-7;k*p t*^jpx-T-;K7)3 ^mimh^m^-c^ 

So 

#7MDtl/7>f> : Ey7-«i:LTH fct^fcfX^l^ (ET) , 
T'Dtri'X '<>T>&<!:©M2~10©a-tl/7-{> ; E 
; j*3MHfxjkx-7\ik x^;nfx;kx-^;k -?u\i)V\Z~)l 
x-^;k ^^p^^Ufxjkx-^k fc FP+i/^JUfxjkx- 
x;k ^;uk*x;kx-5 i ^<i:©T;k+ji/»^*^:i~2 ot*57 

H*5j;t;'\+it7;k^p^ , ptfi/>^^^i>*m^ £fctet*xijx 
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F : M t tf7JI'*n7'Ok^>#*;WtT9 : 1-5 : 
:t*lJl<, £K>ft£V<\*8. 5 : 1. 5~6 : A»07 
h77J^OI^l/>^0~4 0^%*^tJC < !:75W^L<. 0~3 0 

£ £ a*. £ n <Dtt^#j&MM#i5iJT& § v - >r y yn tf 

yy*-#^-h (IPP) ^»y-n-7DejW-^yyjj-^- 
h (NPP) fei:©/^-^'>*-3|5^-h«tt»f8a:£©feRtt3&t»-& 

m&mtemzmmrz c t-tm&v^. ivn&nHMt lx 

it, itt%.immm*m*vm* asm. wj>wl. Motors- 

£S^£&f&£l&?re#5i6BT&£o Jftl<ii50~5 0 0 ppmT 

*ftw<Dmmmz&i*T. zztzmm* ttwmmm. pummmu 
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mwt^)w w«x?-;k wmrf^v. 3A^ti?>m^©ixfjp 

>. Eg&fl^H, wn^-yry, ; e/3-H/^>, i-3-F**>, 

1- 3-K-n-^onx a^y^DifjK ya-hvi'x 1, 

2- ^3-K**>, l, 3-;x3-K-n-7DA>fr£#&tfe>n5. 

-2, (t -7*^;wt-^+v) mp^x 
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mmmomsmtetf ut-ioo mmmzMvx o . o 1 ~ 1 o mass 

p^h\ HJ73\M/7U;Mv*5fcx£A£p'J h\ h>j^;p-2-^ 

K+S/yPtf^XTjv-^A^P'J ^>^7i-;i/ (y7f;i/7$ 
/) ^^WnU K&£a>4i&>*;7 > *x?A&; ^>^;M9^7 
^>v;Px^ /-;U7^ 1 ^47 5 > ; 1, 8-v71f 

tf->£P [5. 4. 0] -^>x^-7-X>^«i:©^7$>^<!:^ 

MK)jepJOgB^fi«UT-l 0 Oli^LTO. 0 1-1011 

sra<9> »^k«o. i~5. omftgBT&3. mmmm*. o. o 
i onm&*z\x.z>t, mmmmm<tjiom€?>z:t\zm^ tfm 
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mm^mm\z^x. t&Bon* &*x&m-tz>z£\zj:-oxMm-rz> 

Id, 0. lOMPa (*6*NEE?j) &rf(D^mx^m^rroz:tx'$>K>. a? 

£L<«0. 0 5MP a£TF, .fcOfi^UxateO. OlMPaRTTJK 

9, ft*. &tfvUD->:lMCT$ffl£nW5Mo ld-In-P 1 
ace Gaskets Cure— In — Place Gasket fe, 
&£ZfFo ame d - In-Place Gaske t &&<t*<D7ji£Tj!jn 

my vmi&zftm-tz z 1 1> T>imT*$>2>o 
mufSLBm\z^x\t. i&uxm<tRfo*%mxzz'gm&x&z>7)i 
3+'»u )mzteto<Dijmzx#*)^-\zm\?ztea<Dx*&'fTo z 
£hvimx$>z>o 

(1) ^fflt^>#7^^«jT-^ 1 2 l*C(C*5tt^A---ifi!igj&U 
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£Jt«IC3'7JR££$fc^£:tt. #<jT->f ©3^*^lfl*«l 0 ppm 
TOCtt<&5. 3£iSi£^tr^£K:fi«¥^^»/&¥i9# 

IB 

*7^*#'J7- 10 0fi*g& 

fX7x/-MF 2. 17Mgfl 

*>5WHJ7xIl**;**:il7A*D7>f F 0. 4 3fi»3fl 

J££&fc v 7** -> -7 A 3 MSB 

M>777W-C 2 02ftg& 

mums 2) 

t'7 7xy-MF 2. 1 7fiM 

^>v^h'J7x-;U7jsX*n'7A : i7P7^ H 0. 7 7MS& 
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^UXiPffiS : 1 7 0"CT 1 0#W 
[<&U yi^XEE^2~3MP a-tw^Lfc^T«Il»ra»JE (ttO. 
0 IMP a) ] 

*-7>mffi : 2 3 ot:t*2 mm 

mrnxm : d-;w*o 
^kxsnfiii : i 8 otrei 5#p B i 

[fiU ^UXEE*2-3MPaCaUfc^Tttl4MBI«JBE (*J0. 
0 IMP a) } 

*-7>tm : 2 3 0*CT2 4I$M 

. 8«t. i. 2&±T°$>Zo mwa^a/mwa™** 3 . o& 

^^t, t<fc«» : Fft«»*;SBT»je»c:lB«6U8t<3ftSlSlRlt*a. 
ftfc, GPCT«J5tbfcSSTO^« (Mw) «, 20, 000-60 
0, 0 0 0-V$>ZZ£1)W2iL\,\ Mw#20, 0 0 0 <fc QfrZHt* AD 

mmmT?zmfa\z&*)* 6oo. ooo^c^t, Ktt«t^*fc 

*5giPI©m7^^U7-ll TIB (4) ~ (7) 
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(4) <£7ym$w-(Dumt. mu\i^)^yy)v^y-( h : 

7 ;i/^P^DtfI/>^ ; E;HtT9 : 1-5 : $?£L<«8. 5 

: 1. 5~6 : 4T*0, *Ot h 77MDIfl/>^0 ~4 0 ^% 
Z^tSZti!)W£L<. 0-3 0 ; E;U%^ckDfi 1 S L^o 

(5) M-r^7«y^U-7-©aMTO^T**U 4 73OTT&0. 
«, 2. 8OT. 1. 2&±T'$>Z> B MW^fi/gcW*^*^ 

^KWt'3^^*^^^Vit«, ^U7-t©3^$^i*U 0 p pm 
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(7) ±12 (3) ^^©^|B^J;^*M^frT-«Lfc«!:^© 
EE«*^S**« 3 0 %^Tlr* 0,12 %£LL, 2 8 %£TFT&£ d tsO* 
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<I'J?-I«> 

1 9 F-NMR : Bruke rttlAC3 0 0 PS! 

(W) tlFX 1 0 OS! 
<Peng-Robins on»> 
Aspen Plus Ver. 11. 1 (Aspen Techtti 

VdF 2 9.6 5t:, 

TFE 33. 3 "C, 

HFP 8 5. 0 "C 

VdF 4. 46 MPa/SQCM, 

TFE 3. 94 MPa/SQCM, 

HFP 3. 21 MPa/SQCM 

VdF 0.13 6, 

TFE 0. 2 2 6, 

HFP 0.382 

(Mw) *&Xf&mtott (Mn) > 
gI:HLC-8 0 0 0 (3C7- (**) IS) 

*7A:TSK gel GMH U — H 2* 

TSK gel G300 0H U 1* 

TSK gel G2 0 0 0H IL 1* 

: 3 5t; 



03 
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o. 2sa% 

WttfirH^'J^f^*! ( (Mw/Mn) =1. 14 (Ma 
x) ) . TSK standard POLYSTYRENE ($V- ( 
W) 38) 

ASTM-D.l 6 4 6fcJ;tfJ IS K6 3 0 0 K^SS LTSJ jTTS. 
«>J£SI8§ : OK) ±&Mftmm<D&®A---ti§Zft 
o— ^7— IeI^S: : 2 r pm 
Mfe&m : 1 2 1 "C 

TI2»«^2T, l^^I/7.M^d:tX2^-^>j!jpiilitUT0- 
U>^ (P-2 4) £f£g3U J I S-K6 3 0 lUipDT. 1 

tom&<Dmffi*&&fr&J:zf2fr*-7>tom&<Dfcm*J\m?>- (c s) 

£»'JjrT5 (2 5%SPEJES®TtC2 0 0*CT7 2^^bfc©^2 5T: 

^77^UT- ioom»gff 

tfX7x;-MF 2. 17M3B 

^>^h'j7irM7*^A^D7-f H 0. 4 3 MSB 

Si£tt»fcT^*>>»>A 3 MSB 

«>777^MT-C 2 0fifig& 

(flflPftlie&fH) 
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MP a) ] 

*-7>M : 2 3 otnr2 4mr$ 

^77^^- 10 0MS& 

fX7x/-MF 2. 1711*$ 

^>^h l J7x^WX^9A?07'f H 0. 7 711SS 

iii^ftg^bT y7A 3 mmu 

7K^b*^->«7A 6 MSB 

•7*1x7. mm : 1 8 0"CT- 1 5»W 
[fib, 7UXBZJ]2~3MP a\zMLtzm&T®lftfflttm(®0. 0 1 
MP a) ] 

*-:/>J« : 2 3 0^2 
<10 0% ; Eya7X (M10 0) > 

WMi;2^-7'«bTf$2mm©y-htL > J IS-K6 

2 5 uzmcTMfe-rz. 

<mmmmm db) *s.fctf3iiR*»H*tf (Eb) > 

M^J:^2^-^>WLTiP^2mm©5/-h<i:L, J IS-K6 
2 5 lfcipCTSlJrrS. 
<®g (Hs) > 

buIB^w^i. 2$-enfni!aiwwi. 2Ti#:7Vx 
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M^cfctK2^^-y>MLTiP5 2mm©->-h<i:L/» J IS-K6 
2 S 3\zmVTmfeTZ. 

mh> . s§gi5ffi (t 10 ) &£zfmmmmmm (t 90 ) 

##0J i 

TVdF 2 OgtHFP5 1 g Sftfc*, WTtC 8 0 < C*T?#iaLfeo 
OUT, &7K0. egklJSjWLfcattBfcT^-^AJfi (APS) 0. 0 

a^<Z)ffi^teT^0fe86t'VdF/'HFP?g^yT- (78/22 
###12 

®#g«<t nt^^TOi^ftsrtta 1 . 8 U >y h;uos 

J^tK 8 0 9 g. 1 Oli%©A-7MDt^^>S!7> : &- 1 ^ 
A*i§&2 0 0g, £rt£g^#XT^#g&Lfc<D^J£K:L£:. 
»«M£3|B||*9igU «ffi«J8T?-fV^>^>0. 5mLtfc&2K 80t 
T©«ftM*tV dF/TFE/HFP = 29. 0/1 3. 0/5 8. 0 
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M7K2 o s^mmLfzMmmTy^^Am. (aps) o. 6 7g 

£g^#Xfc:TEEALTfi££lfj#}L/c„ S£JBE#£l. 4MPatU 
ffi£P#OEE*J<£T£*&?;t#K VdF/TFE/HFPig^t/7- (5 

0/20/30 &)),%) ) &mmm\m%iL. mwr\zm^n^rc 0 

%e>tltc%MWi<Dmm\Zl 2 8 5g, *U7-i«*J2 4. 8SS%T 
& 0 v # U ©ifcte, 1 . 0 x l 0 1 5 i@/* 1 g ©?L«^t#feo 

3 6 0^lcm«i^±«6, V-£ifcfflLTS££#ll:Lfc. 

mmm 1 

*1 2 5 8 g. ##«n?»IJSLfc>'-H#U-7-» : f©*tt*Mfttt <ii 
£16. 3fiS%) 2 6. 6 5 g, *5«k^-7P>g?>fX^;i/4. 9 1g£ 
tt&*> ^fifc^y^tfXTft^&Lfc^MEELfc. £©t5^£3le] 
SiilU MttSlTVdF7 6 gtHFP 3 2 3 g ttJTFfcS 
O'CSTfmLfco O^T. £6*2 0 g\Z®MLtzAPS 0. 195g5: 
^ym#;U;:TEEALTS££TOU £TF (a) ~ (c) ©*#T?S^ 

a^TO^mffiaP^/^-VdF/HFPffi^H: (^JU) «3 6/6 
4, *I7B#«3 8/6 2TJofc. 

(a) M&*ffl&/&VdF/HFP = 3 6/6 4 C^Pe 
ng-Robins o n5Sk:<fc&l&#i&g • fig^EE^^^A spen 
Plus Ver. 11. 1 ^ffl^Ttfo/L<i:^5, T c =8 7. 7"C, 
P c =3. 0 5MPat$ofc. $e>ttft»ta^ (T R ) 0. 9 5, &* 
EE 2; (P R ) 0. 8 0HJ;^i$fTft9t. T=6 9. 7*0. P=2. 



WO 2004/009647 



PCT/JP2003/009315 



30 

±T*$>Zo 

HVdF/HFP (9 5/5^%) tyT-S£«££ttWK#H&U 
(c) ®Wmm$:5 7 0 r pmT8i&Lfc. 

nt>nrc<£7vm#w-\t4 o 8 g GPCT*»i5eL£«»¥ 

WtMw(il7. 6 75, WTOMn«8. 7 7j\ Mw/Mnli 
2. OTifcofc. £fc ,9 F-NMRT*a'J£L£S£#<Di(flJ&te:VdF/ 
HFP = 77. 4/2 2. 6 T'$>^>fz. 

i tRcm&&m*G?zto&m 1 . 8 u y muosswk:, m 

tK 9 6 8 g . ###J 1 TKjgbfc'>- H# U -7-^©7K14^W (£g 
16. 3S*%) 17. 4 gl *5<fctf-?0>$^X^;H 4. Og£tfc& 

U «iTVdFl 1 7 g<hHFP 5 0 8 g£tt&2K &#Tfc:8 0 
■C£lr#ifiL£:. o^T. MtKI 7 gMLfcAPS 0. 3g^«yi 
# X f CTJEE A U Tip £ L , fi*T (a) %>&tf (b) ©&frTfi££ 

M^^mo^W^yv-VdF/HFPM^lt (^P) «3 6/6 
4, &7l$tt3 7/6 3T*ofc. 

(a) fMBW^t/T-O^aH 6 6 t^/>J y MUCfilSTSfc 
J&KVdF/HFP (9 5/5W) tyT-ft&fcfeaSKWfcftl&U 
^fBg&#<7>J£;>j£6MPa tiUftLfc. 

(b ) 5 7 0 r prnTSUtL*:., 

#enfc^7^m#uv-tt4 1 lgtifeo, gpc-z?8U£l*:M¥ 

WlMwttlO. 7 7J. !(WiMntt4. 3 7J> Mw/Mntt 
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2. 5T^ofc. £fc ,9 F-NMRT$]£Lifca£#<&iMteVdF/ 
HFP = 7 6. 9/2 3. 1 (E)V%) X'$>-otz a 

70>ii^IfM8g, APS£0. 2 5 g i: Lfc^ <h^«Hlfg««J 

m^^Hilwmffi^/^-VdF/HFPffi^it 1*3 6/6 

4, i^TB#fi3 6/6 4T'*ofc. 

ibtlfe^?'^^^-!^ 2 9gTS0, GPC-efiiJ^Lfcfifi¥ 
J9*H^ftMwttl 4. 67J, tTOfiMntt6. 8Ef, Mw/Mntt 
2. lt$oL ,9 F-NMRT$l£L£S£#©iififi£«VdF/ 
HFP=7 6. 8/2 3. 2 tejUX) T&ofco 
0WJ4 

7P>6S(yIfM2 0g < APS£0. 3 5 g tVtz^ £\m\X0m 

fi-&TOHa©^ffiSP^y v-vdF/HFPm^it ii36/6 

4, CTtt3 6/6 4TSofc. 

#e>tl^7^/^7}?<J-7-tt4 0 8 gTf&D. GPCT$J£Lfcmtt¥ 
WiMw(i7. 2 7j» &¥i$#^»Mnte3. 3 75. Mw/Mntt2 
. 2t»ofc. £fc 1 ' F -NMRTitUfcI^©^ttVd F/H 
FP = 7 6. 1/2 3. 9 &)V%) T&o/i. 
JtttWl 

M^E/T-tt&fcVd F 1 2 5 g, HFP4 5 0g<hU VP>®v 
X3\>W£4. Og, APSSO. 15g<hU I^lcMtSt/T- 
<7)&j&tt£VdF/HFP (7 8/2 2^%) <h htcZ. t£^«^J 

-VdF/HFPffifiJcJt {-EM S4 2/5 8, «I7^3 2/6 8T* 
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tfWIMwtt 2 27], IfcTO^ »M n « 9 . 6 75\ Mw/M n « 
2. ZT!h-otZo *tz "F-NMRTSiJ^LfcS^^a^iVdF/ 
HFP = 7 7. 7/2 2. 3 (^1/%) Tr&^it. 

t*X7x/->IUAF 2. 17fiftg& 

mm&mit? ?*~>vjx 3 &*« 

(wnnfftfti) 

7°\s 7.1m. : 1 7 CCCl 0#ffl 

[<au ?ux&ti2^3MP eL\zmvtzm&T'®iftrmj£(®o. 0 

IMPa) ] 

: 2 3 0 < CT?2 4mm 

mmm 4 T#^nfc^7 u -?-&fflt^ 5-7 TaemLfc 
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s 1 









\m.m 




^p- UL 


o 


u 


7 
# 


Q 
O 


O 
Cj 


0 


rf?U A — ~— jl&Pfj? (121V;) 






9 9 


1^ S 

IO.J 




4Q 




£§J5£$1A— n— JteJ$ (100 C C) 




4ft Q 
to. J 


o.t 




1 4 




to 


mw/MN 






2 5 


9 1 


9 9 


9 1 




too %qp fx-L ^ x 


MPa 




^ fi 

o.u 


4 9 


1 9 


4 9 


c 


Jl JiX HtX FVI JJsCXL. 


MPa 


13 7 

A *J . 1 


11 1 

A A • A 


13 6 


9 4 


13 4 


14 2 




% 


242 


250 


252 


257 


260 


227 






76 

f u 


76 


74 


75 




7T 


FFi^7k4V^ (200 < CX72hr) 






1Q *\ 


14 ^ 


96 1 

CtSJ* A 


10 6 


17 4 


^jl^x h ni (not;) 
















S^Stt^ (ML) 


Kgf 


0.11 


0.01 


0.04 




0.08 


0.11 


MS (MH) 


Kgf 


3.18 


0.80 


2.08 




3.09 


3.43 


^l^fal (T10) 


ft 


4.20 


8.20 


4.70 




3.50 


3.00 


mmmmmwi <T9o> 




5.70 


16.40 


5.90 




4.70 


3.80 


+a^xh (nor) 
















m&ttm (ml) 


Kgf 


1.2 


0.1 


0.4 


0.0 


1.11 




(MH) 


Kgf 


18.1 


11.3 


15.5 


9.0 


17.49 




mmmm (tio) 


ft 


4.90 


5.50 


5.00 


5^0 


4.25 




MftDSitftffl (T90) 


ft 


6.30 


6.50 


6.00 


6.60 


5.56 




A---XD-^(T5) 


ft 


20.5 


29.1 


21.8 


32.7 


13.8 


13.4 



mmw9~i 0 
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T _ (y>r*XO£ «*) G7 16 (10 0%) > A--«S6 5) 

m&m** mmmrnm 5-7 tmm-?$>z><> 

JtWJ4 

^7 9 »#ij7- (^-f*>I* («0 G7 16 (10 0%) , A 
rfA^#fco JjniSbftJte. fflV>fc^ofc. 
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m 2 











HHSffJiol 










50 1 






1 


20 


G7 1 6 1 




100 1 


80 1 


50 






104.0 [ 


79.3 | 


50.0 | 


10 0% : ti ; a7X 


MPa 1 


~~4J I 


4.3 


A 1 1 

4.1 1 




MPa 


13.9 


13.2 


12.1 


% ' 


251.7 ! 


248.3 


245.0 


@& (ya7- A) k!-*fi& 




72.9 


71.9 


| 73.2 J 


J£*S*^3I (200*CX72hr) 


1 % 


15J7 


16.2 


| 17.0 1 


^a7Xl>ni (170*0 








0.05 


mm (ml) 


Kgf 


0.21 


0.12 


(MH) 


Kgf 


4.30 


3.60 


2.20 


mm>ftffi (tio) 




2.65 


3.10 


3.85 


ftMBKW (T90) 




| 3.65 


| 4.10 


1 5 - 10 1 


A _--Xn-^(T5) (145*0 


1 ft 


9.5 


1 11.7 


16.7 1 



2 8 5 ft*X> 2 7g. ^n>i^4g*tta*. 
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it . Vd Fl 7 g-tTFE2 1 gfcHFP 5 3 6 g*tt&*. «*TK18 
OWtWl/t **15gfc**UfcAP.S0. 2g^7 

I^i^m^-VdF/TFE/HFP=6. 0/4. 6 

/8 9. 4. *7l*tt. 6. 6/4. 3/8 9. lT&ofc. 

(a) I»WdF/TFE/HFP = 6. 0/4. 6/89. 4 

KSTT a Peng-Robinso n«C J: • 
EAmAspen Plus Ver. 11. l*«^TffofctZl 
5 T =88 «c, P c = 3. OMPafi&ofc. «CII«T B =0 
. 9s! *»ffi*P.= 0. 8 0fc«**fcfrfc5fc. T=7 0«C, P 

= 2. 4MPatftD, *«lt«©***frtt- H^gW^ 

(b) «B»»0*/T-©*«««5t;W/U * MHClM*T*fc» 
,:VdF/TFE/HFP (6 7. 5/2 4/8. 5^U%) 
Mft»RttC*»U JMB«W>!E**3. 5MPa (*»B3j> C* 



(c) MHftSflE&S 7 0 r pmt?il*bfc. 

#6nfc*7^*#'J^-»3 6 7 gTfcO, GPCTfllfcWS:*** 
*H>«Mwtt ft W*H*M n 6 . 6 TJ. Mw/M n tt 1 . 

9T&^fc. ••F-NMRT?*3tl/fcm^#©«*ttVdF/TF 
E/HFP=5 0. 9/2 0. 7/2 8. 4 Tfcofc. 
1 2 
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7K9 7 0 g, #^l2-elILfcy-^U-7-©»W 8 

VdF£17g£TFE2 1g<hHFP 5 3 6 g£tfc&^ BMTFKSO 
VZT&UVtz. WT. !S«*1 5gKi§ft?bfcAPS0. 2 5g$ii 
#;UCTEEAbTS££P!&U (a) ~ (c) 0&ftT~n%*mm 

l^tfl«)M^/-7-VdF/TFE/HFP=6. 4/5. 2 
/88. 4, *!7m*5. 1/4. 1/90. 8T*^ofe. 
(a) l^««VdF/TFE/HFP = 6. 4/5. 2/8 8. 4 
(,^)V%) KlftT^ Peng-Rob inso n^ld * 1®^- 

BE^H-^^A s p e n Plus Ver. 11. 1 fcffl^Tff -otct Z. 
3, Tc =S8X:. P c = 3. OMPatfeofc. £ £l;:&^i&gT R = 0 
9 5. &l£JBE#P R =0. 8 0\Z£Z>mmZftte?£* T=7 0*C, P 

= 2. 4MPat^D. *mmmom&&M^ &ni&muuao&gff 

CVdF/TFE/HFP (6 7. 5/2 4/8. 5*)V%) t/^-M 

GM&mmmzmv. nmftv&tizs- sup a « 

(c) 7 0 r pm«lfc. 

#e>n^7^^'J-7-^3 9 7 gT'&O. GPCT89£Utmfi¥ 
^»fiMw«7. 37J, gcW^ftMnfcU. 275\ Mw/Mntel 
7T*fcofc. ■•F-NMRtfiUl/fcl^a^ttVdF/ 
TFE/HFP = 5 0. 6/2 0. 1/2 9. 4 (tJU%) 
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mmm 1 3 

7D>K^ifMiig. aps^o. 4 5 s \zi,rzct&.mmm 

/ -7-V d F/T F E/H F P = 5 . 6/4. 9 
/8 9. 6, %k7m\Z6. 2/4. 4/8 9. 4T'3&ofc. 

(a) m£ttrt3fl$VdF/TFE/HFP = 5. 6/4. 9/89. 6 
( ; E;l/%) Idtti'SP eng-Rob i ns o n^,\ZX^^-US. • 

EEMISAspen Plus Ver. 11. 1 £ffl^Tff -otctZ. 

T c =8 8t:. P c = 3. OMPaTJiofc. £ e>K&HiagT R = 0 
.9 5, ^ffi^jP R =0. 8 0\Z&Z>m&*fitZo£> T=7 0t:, P 
= 2. 4MPat!iD, *£*W©fi£*fH4, 

(b) mffigB#M/^-tf>£tH8££5^/'J y h;nc*»T*fc» 

KVdF/TFE/HFP (6 7. 5/2 4/8. 5^)V%) ^/T-fg 

%®*mmmm&v. a«a»offi**3. 5MPa 

(c) &#j£&£5 7 0 r praTiilfc, 

H6nfc"&7y*#U^— tt3 6 1gti60. GPCT$l£LfcM¥ 
^flMwtt6. 7 73, STOfIMntt4. 0 7j, Mw/Mntel 
. 7f^L 19 F-NMRT^£LfcS£#©&j£ttVdF/ 
TFE/HFP=5 0. 6/2 1. 8/2 7. 6 (^%) T&ofc. 

*ffi;ffif£#Vd F/TFE/HFP = 9. 7/5. 1/8 5. 2^%. 
JfrtJE£6. 3MPa. tf7D>i-/If;^3. Og, APS£0. 

3gtu *K«fcftirr** 7 7-o«wytt v d f/t f e/h f p 
= 50; 0/20. o/3o. o &)v%) tvttzt&Mmnm 1 
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dF/TF E/HF P = 3 . 6/3. 4/9 3. 0 &)V%) T&ofc. 

i^n^77ll7X hT-«2 6 Og T'&D. 
fcfiMTOOTttMwli 1 2 . 0 7J, &5p^#^ftMn«5. 5 Mw 
/Mn«2. 3Tfcofc. 19 F-NMRT*»J^Ufcfi^©iafig 
ttVdF/TFE/HFP = 4 9. 1/1 8. 9/3 2. 0 T* 

(CTse^2) 

hfX7x/-;PAF 2. 1 

h 'J 7x-;^*n^ □ 7^f K 0. 7 7MMS& 

(^2PM^2) 

: 18 0X:tl5^ 
[<BU 7UXI£^2-3MPa^b7c:^T**tll^r^EE(^0. 0 

IMPa) ] 

Or- 7>M : 2 3 0tt2 4^ 
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m 3 







Jt^J 1 4 


lttS<0iJ6 


(121*0 




56 


51 


MW/MN 




1.9 


2.3 


10 0% : E> ? rL^X 


MPa 


3.7 


3.6 




MPa 


13.4 


11.0 




% 


386.7 


433.3 


mm & 37- a) tr-^M 




78.9 


81.3 


1£!&*.!K& (200*0X72^) 


% 


19.4 


41.9 


+a7XhHI! (170*0 








ft^ffim (ml) 


Kgf 


0.14 


0.23 


MS (MH) 


Kgf 


1.59 


1.17 


$f$l$ffl (T10) 




5.25 


6.80 


mmmwimm mo) 




12.90 


15.30 


A---Xr3-^(T5)(145 < 0 




12.97 


15.32 
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